Spontaneous induction of superoxide release and degranulation of neutrophils in isotonic potassium medium: the role of intracellular calcium.
When guinea pig peritoneal neutrophils were suspended in the isotonic medium of potassium, rubidium, and cesium ions at 37 degrees C, the cells released superoxide, while low activity was observed in the isotonic medium of sodium and lithium ions. The activity induced in the potassium medium was enhanced by potassium-ionophores, valinomycin, and gramicidin, and decreased by a potassium channel blocker, 4-aminopyridine. The superoxide-releasing activity was not affected by the presence or absence of extracellular calcium but was inhibited by an intracellular calcium antagonist-8-(N,N-diethylamino)-octyl-3,4,5-trimethoxybenzoate(TMB-8) with the half-inhibition concentration of 50 microM. The release of granular enzymes, lysozyme and beta-glucuronidase, was also induced in the isotonic potassium medium in the absence of extracellular calcium and inhibited by TMB-8. A remarkable elevation of the intracellular free calcium concentration in neutrophils, which was monitored by quin-2 fluorescence, was found when the cells were added to the potassium medium without calcium. The elevation was inhibited by the addition of TMB-8. These observations suggest that calcium mobilization from intracellular storage sites, not an influx of calcium from the extracellular medium, causes the release of superoxide and the granular enzymes in isotonic potassium medium.